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Selective elimination and artificial transfer of PAUS were performed as described (S2) . After the elimination/re-introduction of PAUS, the aphid strains were reared on seedlings of V. faba for 10 generations, which should eliminate possible side effects of the treatments. Subsequently, the aphids were transferred to either vetch or white clover, and cultured on each plant at least for 3 generations after the transfer. Vetch and white clover were grown from naturally-collected seeds in medium nutrient compost and used as pre-flowering plants at 3-4 weeks post-sowing. Three plants were potted in each container. To minimize winged morph production, a limited number of aphids (ca. 10) were maintained in each container.
Each experiment was initiated by allowing an adult to larviposit on the plant for 6 hrs on the second day of reproduction. The newborn nymphs were defined as 0 day old, and reared individually on each of the host plants. Fitness parameters of the experimental aphids were monitored every 2 days. The experimental aphids were transferred to a fresh plant every 8 days, and their offspring were removed every 2 days. These experiments were conducted at 20 o C in the long day regimen (16L: 8D).
Biology of pea aphid and host plants in Japan Origins of vetch, white clover and red clover and alfalfa in Japan
The vetch Vicia sativa is endemic in Japan while the white clover Trifolium repens, the red clover T. pratense and the alfalfa Medicago sativum are introduced plants. We have reliable records of their introduction in old literature (reviewed in S3). For example, white clover was first introduced in 1846 as packing of imported items in the Edo period. Red clover was first introduced in 1868 by the Japanese government as cattle grass in the Meiji period.
Geographic distribution of vetch and white clover in Japan
White clover is found all over mainland Japan. On the other hand, occurrence of vetch is restricted to south-western regions ( fig. S1 ). The absence of vetch in northern regions is probably due to cold climate.
Japanese pea aphids on red clover and alfalfa
Red clover is commonly found in Japan. Alfalfa is, although restricted locally to some extent, also found in wide areas of Japan. However, we rarely found pea aphids on these plants. Therefore, we suppose that the red clover race and the alfalfa race of A. pisum are, if any, not commonly found in Japan, although further investigations are needed to confirm this view.
Abundance of pea aphids on vetch and white clover
In the field, population densities of pea aphids on vetch are generally much higher than those on white clover. In the cage experiments, daily offspring production on vetch was higher than that on white clover, although total number of offspring was almost at the same level between the plants. This pattern was generally observed not only in aphids derived from vetch (unpublished data) but also in aphids from white clover (cf. Fig. 1B ). These observations may suggest that vetch is nutritionally better host plant than white clover for Japanese pea aphids in general.
Host races specialized for vetch and white clover in Japan?
We observed that aphids collected from vetch are able to reproduce on white clover, and vice versa. In Japan, therefore, pea aphids on these plants do not comprise distinct host races like the alfalfa race and the red clover race in US. However, it appears plausible that plant specialization at moderate levels (e.g. different levels of fecundity, growth rate, etc.) would be identified in future detailed studies.
